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3. DETAILED DESCRIPTION OF THE INVENTION 
[Object of the Invention] 
[Field of Industrial Application] 

The present invention relates to a discharge-lamp lighting apparatus utilizing two 

transformers. 

[Related Art] 

With regard to a conventional discharge-lamp lighting apparatus of this type, such 
structure as shown in Fig. 4 is known, for example. 

In the structure shown in Fig. 4, the positive electrode of a DC power supply 1 1 is 
connected to a center tap 13aT of a primary winding 13a of a first transformer 13 via 
an inductor 12. Further, a capacitor 14 is connected to in parallel with the primary 
winding 13a. One end of the primary winding 13a is connected to the negative 
electrode of the DC power supply 11 via the collector and the emitter of a first 
transistor 15, and the other end of the primary winding 13a is also connected to the 
negative electrode of the DC power supply 1 1 via the collector and the emitter of a 
second transistor 16. The bases of these transistors 15 and 16 are connected to the 
inductor 12 and the center tap 13aT of the primary winding 13a via a resistor 17 and a 
resistor 18, respectively. Each of the bases is also connected to a control winding 
13c. 

Further, a primary winding 19a of a second transformer 19 is connected in parallel with 
the primary winding 13a of the first transformer 13, and a center tap 19aT of this 
primary winding 19a is connected to the positive electrode of the DC power supply 11 
via the inductor 12, in the same way as the center tap 13aT of the primary winding 13a 
of the first transformer 13. 

Further, a secondary winding 13b of the first transformer 13 and a secondary winding 
19b of the second transformer 19 are connected in series, and they are connected to a 
discharge lamp 23 via capacitors 2 1 and 22. 

Since two transformers 13 and 19 are used in this way, an output from each of the 
transformers 13 and 19 can be reduced. Thus, the size of each of the transformers 13 
and 19 can be reduced, and therefore the overall size of the apparatus can be reduced. 
[Problems to be solved by the Invention] 

However, in the case of such structure in the above conventional example, since the 
primary winding 13 having the center tap 13aT and the control winding 13c are formed 
on the low-voltage side of the first transformer 13, and the primary winding 19a having 
the center tap 19aT is formed on the low-voltage side of the second transformer 19, 
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five terminals are formed for the first transformer 1 3 and four terminals are formed for 
the second transformer 19. Thus, such structure is very cumbersome and 
complicated. 

The present invention has been made in view of the above problems, and it is an object 
of the present invention to provide a discharge-lamp lighting apparatus whose size is 
reduced by utilizing two transformers and whose structure is simplified. 
[Constitution of the Invention] 
[Means of Solving the Problems] 

A discharge-lamp lighting apparatus according to claim 1 includes: a DC power 
supply; a first transformer composed of a primary winding having a center tap to which 
one end of the DC power supply is connected and a secondary winding; two switching 
elements each having a control terminal that are connected to the other end of the DC 
power supply and that are connected between both terminals of the primary winding of 
the first transformer; a second transformer having a primary winding, a secondary 
winding, and a control winding, the first winding being connected in parallel with the 
primary winding of the first transformer, both terminals of the control winding being 
connected to the control terminals of the switching elements, respectively, and the 
secondary winding being connected in series with the secondary winding of the first 
transformer; and a discharge lamp energized by outputs from the secondary winding of 
the first transformer and the secondary winding of the second transformer. 
According to claim 2, the discharge-lamp lighting apparatus is composed of two 
transformers, one of which has the terminals of the primary windings and a 
low-voltage-side terminal of the secondary windings. While the primary windings 
are connected in parallel with each other, the secondary windings are connected in 
series with each other. The terminals of the primary windings of the transformers are 
arranged opposite to each other, and the low-voltage-side terminals of the secondary 
windings are commonly connected to ground. 
[Effects] 

Based on the discharge-lamp lighting apparatus according to claim 1, using DC from 
the DC power supply, rectified currents having an opposite direction are sequentially 
caused to flow through the primary winding of the first transformer by alternately 
switching the switching elements based on the control winding, whereby ACs are 
induced across the secondary windings of the first and second transformers. Next, the 
ACs induced across the secondary windings of the first and second transformers are 
superimposed, so as to supply a high voltage to the discharge lamp to be energized. 
Further, since two transformers are used, the size of the apparatus can be reduced. 
Furthermore, since the primary winding of the first transformer is provided with a 
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center tap, and the second transformer is provided with a control winding, the structure 
of the apparatus can be made simple. 

Based on the discharge-lamp lighting apparatus according to claim 2, since two 
transformers are used, the size of the apparatus can be reduced. Further, since the 
terminals of the primary windings of the first and second transformers are arranged 
opposite to each other, and the low-voltage-side terminals of the secondary windings 
of the transformers are commonly connected to ground, the structure of the apparatus 
can be made simple. 
[Embodiment] 

An embodiment of the discharge-lamp lighting apparatus of the present invention will 
be hereafter described with reference to the drawings. 

Portions corresponding to those in the conventional example shown in Fig. 4 are 
denoted by the same reference characters in the following description. 
As shown in Fig. 1, the positive electrode of the DC power supply 11 is connected to 
the center tap 13aT of the primary winding 13a of the first transformer 13 via the 
inductor 12. The capacitor 14 is connected in parallel with this primary winding 13 a, 
and one terminal of the primary winding 13a is connected to the negative electrode of 
the DC power supply 11 via the collector and the emitter of the first transistor 15 as a 
switching element. The other terminal of the primary winding 13a is connected to the 
negative electrode of the DC power supply 11 via the collector and the emitter of the 
second transistor 16 as a switching element. Further, the bases, as control terminals, 
of the first and second transistors 15 and 16 are connected to connection points 
between the inductor 12 and the center tap 13aT via the resistors 17 and 18. Further, 
the primary winding 19a of the second transformer 19 is connected in parallel with the 
primary winding 13a of the first transformer 13 and the capacitor 14, and the control 
winding 19c of the second transformer 19 is connected to the bases of the transistor 15 
and 16. 

The secondary winding 13b of the first transistor 13 and the secondary winding 19b of 
the second transformer 19 are connected in series with each other, and they are 
connected to a discharge lamp 23 of a cold-cathode type or the like used for a backlight 
in office automation equipment via the capacitors 21 and 22. The secondary winding 
13b of the first transformer 13 and the secondary winding 19b of the second 
transformer 19 are commonly connected to ground, and they are connected to the 
negative electrode of the DC power supply 1 1 . 

Further, as shown in Figs. 2 and 3, the first transformer 13 and the second transformer 
19 are electrically and mechanically connected to each other. 

Both terminals la and lb of the primary winding 13a of the first transformer 13 and 
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both terminals 2a and 2b of the primary winding 19a of the second transformer 19 are 
arranged opposite to each other, and similarly, a low-voltage-side terminal Ig of the 
secondary winding 13b of the first transformer 13 and a low-voltage-side terminal 2g 
of the secondary winding 19b of the second transformer 19 are arranged opposite to 
each other, whereby they are electrically and mechanically connected. Further, the 
back surface of each of the first transformer 13 and the second transformer 19 is made 
uneven for the purpose of releasing heat. The transformers are then arranged on a 
printed circuit board 25 at both ends of which an input terminal connector 26 and an 
output terminal connector 27 are arranged. Other electronic components are not 
shown in Fig. 3 . 

Next, the operation of the above embodiment will be described. 

A direct current from the DC power supply 11 is smoothed via the inductor 12, and 
either of the transistor 15 or 16 is turned on, thereby starting the discharge-lamp 
lighting apparatus. Next, in accordance with a control output induced by the control 
winding 19c, the transistors 15 and 16 are alternately turned on. When the first 
transistor 15 is turned on, a current flows thought a closed circuit composed of the DC 
power supply 11, the inductor 12, half of the primary winding 13a of the first 
transformer 13, and the first transistor 15, thereby inducing a voltage across the 
secondary winding 13b. The electric charges stored by the capacitor 14 then flow 
through the secondary winding 19a of the second transformer 19, and a voltage is 
therefore induced across the secondary winding 19b. Subsequently, the voltage 
across the secondary winding 13b of the first transformer 13 and the voltage across the 
secondary winding 19b of the second transformer 19 are superimposed and applied to 
the discharge lamp 23. Next, when the capacitor 14 is charged, the first transistor 15 
is turned off, and the second transistor 16 is turned on instead. Next, a current flows 
through a closed circuit composed of the DC power supply 11, the inductor 12, half of 
the primary winding 13a of the first transformer 13, and the second transistor 16, 
whereby a voltage is induced across the secondary winding 13b. The electric charges 
opposite to the above electric charges stored by the capacitor 14 flow through the 
primary winding 19a f the second transformer 19, and a voltage having a direction 
opposite to the above is induced across the secondary winding 19b. Subsequently, the 
voltage across the secondary winding 13b of the first transformer 13 and the voltage 
across the secondary winding 19b of the second transformer 19 are superimposed and 
applied to the discharge lamp 23. 

Thus, since a voltage applied to the discharge lamp 23 is obtained by superimposing 
two voltages induced across the secondary windings 13b and 19b of the first and 
second transformers 13 and 19, each of the voltages induced across the secondary 



windings 13b and 19b does not need to be high. Thus, the size of each of the first and 
second transformers 13 and 19 can be reduced. 

Note that the switching elements and the connection are not limited to the above 
embodiment; another push-pull type may be used. 

Further, the DC power supply 1 1 may be a power supply obtained by smoothing and 
rectifying a commercial alternating current. Alternatively, the DC power supply may 
be a battery. 

[Effects of the Invention] 

Based on the discharge-lamp lighting apparatus according to claim 1, the primary 
winding of the first transformer and the primary winding of the second transformer are 
connected in parallel with each other, and the primary winding of the first transformer, 
the secondary winding of the second transformer are connected in series with each 
other. ACs induced across the secondary winding of the first transformer and the 
secondary winding of the second transformer are superimposed, whereby a voltage to 
be applied to a discharge lamp can be obtained. Thus, since the size of each of the 
transformers can be reduced, the size of the apparatus can be reduced. Further, since 
the primary winding of the first transformer is provided with a center tap, and the 
second transformer is provided with a control winding, the structure of the apparatus 
can be made simple. 

Based on the discharge-lamp lighting apparatus according to claim 2, since the size of 
each of the transformers can be reduced due to the use of two transformers, the size of 
the apparatus can be reduced. Further, since the terminals of the primary windings of 
the first and second transformers are arranged opposite to each other, and the terminals 
of the secondary windings of the transformers are commonly connected to ground, the 
structure of the apparatus can be made simple. 
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